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[51^31 Tj-t^ Ajt^] 

51 l^r ^-Efl^ « ^ -E-Hr-fi- S^Vfe ^-tfl f-^ ^^"711- v+eJ.^ £^o]cf. 

51 2^r 4^ 7l7la] 7Hb*^o] «.s. £ olt+. 

51 3^ 51 2°I1 5U°H «^Ji ^ 51^ ^£o]cf. 

51 4^r 51 3^1 ^ *\*Q- $\*\ EDA ^JJL^ nf^^olcf. 

51 5^r 51 39] Z)3f- AjUiJf-i- ^£ EDA ^13l<>1H A>-g-^6fl 4= 

51 7^ 51 6^1 51 A] Si 51 HV^ 7l7l«ifl^ A^A]^ ^ ^0} A^-^ ufE}^ £ 

^ o] r+ _ 

51 8^ £ t^ofl ^ 5L*}<U 7]7l-l- oj-g-^H M^]JL# ^*Rr 3# ^*>7l 
*1 51^o]tq-. 

51 9^ 51 2<Hl 5U<H*1 7J7J- ^ s_^.o) ^Aj^olcf. 
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^*Rr 4^-1: Ji^Tr £^14. 
£ 13-& 3i] «- ^(SCR)Sl 3#ofl Aj-g-s]^ EDA ^IJL^I sM§-§- Ji^fe S^^cf. 

£ 14fe £ 9°fl £a]s} SCR ^-fr iL^^r 

£ 15^ 2]^- ^5L2) 3#*>^H1 a>^-£1^ SKT ^!3L2] s>^-i; Ji^^f 

-£^°] tK 

£ 16£- £ 9<i £A]^ SKT Mean/Max ^l^Pf^l ^-8: J£<^£- 

£ 17a ^ H 17b^ £ 9°fl 5E*1€ SVM ^-^-7]^ ^ « ^ sLo^fe- S^^cf. 

£ 19tt S. 18°fl Sl^^ aJ^ai^^ A>-g-^>^ 3^}. #7fl£] ^ *#£olc}. 

£ 20-^ £ 18ofl ^cHH ^JL Efl^: o)^ ^ ^ AE e |A ^ ^ cf7)l# ^^*>7l $] 

51 2l£r £ 18^1 4 0 l°lH o]^ ^-sl ^ ^o]<>|e ^M. ^ >i^*>7l ^ 

-£ 22^ £ ^ofl 4€- 7]7HH ^ ^-f* AJEH*V 7^<^ 5^-§- 

Sf^-i: 4&1-\H 
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s^-g- uj-Bl-vH £^o]cf. 
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370...^1^1#Efl 371. . .Sfl^lHJ-i- Jfl-tHj*- 

372...z):3.Bl i£t 31^ 400... £h}°^ 7l 7] 
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<41> o. ^}AlJr =§=^o] 7 }^*> £H><y 7 1 7} ^ o] ^ oj-g-^ £ 7j- ^ ^ ofl ^ 

5JO_5L^, 3^ *VA> j^^. ^ Ol^ 2_u}<£ 7}7)o]} ^miZL ^ 3.-0. ^^\<^ 3g Aj-A] ofl 

<42> Al^A>3]^ ^.^-oj] o)-E}- ^cflol^- iSeflA u] w.^ 

<L3. ^o\) U|«)] Jl^oV ; Al^;^ ^ ^ol^ofl ?>ol Aj^^Jl olO. 

^} *R]o} ^Tj-Aj-B}]^ ^Af*V ^ ol^ x>^o) 7l1 ^-o] jg.^ 7i7flElJl ^Cf. 

^til^flo) §>7l nfl^-ofl Aj^o.^. ^cfl^Ai A>-g-^7loll^ ^fsH, oj ^ 

*1 *t\\o] l-^*VO. S o] §fl *l^o] TjTj- 2^7}- O^C^ 7M1J7 014. 

<45> o]z\i£ *cflo] f-^^ afl^^l ^-vfl -Hf-o^fi t| 2002-1 173031 (^7fl^: 

2002.2.9)^1^ £ lofl £A|sl yj-oj. ^j-o] Af-g-^^ Al^ S «. E ^ t4#s! Alal-^^ ^^aj-^^ 7 1 
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^H", ^7] ^Cfl -f-A] cf^ 7 ]^ ^-o] ^^o] A}s\4=-d\)*] ^o}7}^ ^Cfl 

Af-g^o] AjxflAVEl] fl^nj- o>qs|- ^A] 7i#?M-£ *r 51^ ^r#°l -8-^-3 1}. 

<46> M. t^o] JZ-^ *cH<4 >g^*Kg- £S .*V - olirilL Aj-g-T^ ^ ^ 

3-*}°4 7l7lofl A^A]^ ^ 2.^-0. ^V^H ^Aj-Al^^ ittl-oj 7l7lS A}-g-*}-Cf7} ^ 
-S^Hl ^f-g-^^ ^aV^ Al^jAj-Hfl- ^la^-O.^^ A>-g-7>^ 7jZ>^ *MiJ- 
7l7l *J o]§ ol^-*V ^Tj- -&e} ^1^-^ ^olcf. 

<47> c^a ja.;*) o. A>-g-7>V7> ^^Tfl JE.^ 7l 7] # A}-g-^ ^-g- ^-*fl 7>A] 

^ ^ ^A^Aj-Efl^. Ti^- §1-711 SflH^- ^ $X±r 3.v}<£ 7}7] ^ o]^ ol-g-^- ^ 

<48> A o V 7 l ^ o. ^^71 <H*H 4^ 7l7lTT, ^-g-^ A]^ S «. E ^ ^ 

-tlJll- ^Ajjr.g. Z| A]Jr^ S £-ff-*M #^Rr «*]Ji ^ 2^, ^ 

^*lVdJr ^T*cJ ^*flA}Jr<4 A\ Al^^^ofl 7}^}<^ A\%-7.}o) ^ A] Aj- 

<49> -s. « a v^o^ 4^-^ ?i ^HH sx°\*\, «aijt £4°^ 717H1 

2l-t 7>^<5>7ll T^S^. Af-g-^71- ^i^7fl S.HV^ 71711- 5>X1*V ufl A^7f2l ^ol S.W>^ 
7l7l<2f ^#£1^ ^l^Hl ^^1^ 7^ ^io S *Vc}. 
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a cf^ 4^-^*1- ^MH $a°i^, #7l ^l^Is a}-§-*>s1 ^ 

M. ^-^o] t£ q-s y>eV3l*V -^Al^ofl olo]^, ^V 7 ] ^ jn-^ Af-g^}^ 

Efl« £^*Rr ^^i^Hfl ^^-Sq- Af-g-^o] Al^Aj-Efll- Aj^Aj-Efl 

Cfl, A <M ^A^Efl A^^o] A]^^w. E ^ Aj^Al^S.^ ^.g. £*J*Hir ^ 

^3^1-4^ *r°l# ^-is}^ SMH 1 -, ^ # 7 j 7 D VAV.Ho 1 lAi ^SflT] ^.^l^-S-O) ^oll- ^aj-oj A} 
-§-*V^ ^A-^Aj-Efl^ «-S_s>Jl ^A^S. AEeflA^ cfl^ *1^ Efl'g-g- ?4l^H 

#3*Hr SVM -ff-^-gr <#7) ^l^l^Efl -g-^JjLi, Ajj^AlJr a^^- ^}oc) £^ 

31^, ^ «A]Jr ^ -f-*H 3^ 3^ AlMl-o. ^ ^Xluj-o.^. 

S. 4^ feel 31^}^ fee) 31 S^-*Rr ^-g- o_s_ 

5&th ^ V ^«H1 4^ 5LW|-o^ 717]^ o)-g-*l ^7j- ^ HVtf-^, A>-§-^ 7 > ^1^1 JL 
-SL^oi ^a]^ 717HH #3 ^1tt# ^ej*>^ #31, *}-%-7-}7} ^a^a o vh|] ^^-g- 

AjEH*]- Tgo. Aj-7] SH loj 71 71 oil A^ ^JMI^S ^>§ £1-^1 cj 7j ] i A}^-^^ A]^JjL 

3<^£ e>uf o|a^ ^jAlJr- 3#«Hr #31, ^"71 ^M-H^IJlIt-I- ^A-lAj- 

Efl ^loVofl Aj-g-5^ 4-7fl Si ^8&#-§- ^#<5j-fe #7jl, #71 4^r7flfil S.^l^-i-^ ^ 

^i^Efl ##^1 7l§o] E )i=. ^-^l^^-^ol AfoH- 7})^}^ uj- 7j l > a o V 7 1 ^AVSJ ^-^^#0) ^ol 
o)l tCfe> SVM -g-fMl fil*H A>-g-7fo] ^A-lAj-Efl-i- 4 ^A-^jg. ^^sf^ cfTjl, ^ #7) 
Z|Z|o] ^^s. -oflA^ AjEjj^ ^A-lofl AjBH^Cxl ^^Eflofl ^ tb ^1^4 ^1 *a "a" ^1 
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^ ^^^-Efl X)^9\. S^ofl tq^l-Eflo)^ c±-7fl# if-^^ ^J-i- ^HJiL 

<53> ol^cH]^, JE^-g- %V^^o^ ti>aV2l*l- ^a]^]^ tfl^o} #4*] 

4. 

<54> £2b^ l^o)) Stif^ 7]7l^ 7l|e*^^] -g-^-HS-Al , £ 2°fl £^5} of 2}- ^o] 

t^ofl 14=. 2.^].^ 7i 71(400)tt ^^l^lS ^ S-l-(lOO), ^3^(210), t^l-sflol*- 
(220), ^l£B]^-(230), ^°oMH^-(240), £^(300)3. o]^o]^ $J o.^ , 

6\]±. s.t3p^ 7l7lS A>-g-§>cf 7 > sJjMofl ^Ajjr Ajg 3.^(100)4 JZ^(300)-g- 

<55> -g. t^dl rr^ 0^ 7l 7 1(400) ^ JfA^A] 7l7lS.£ A>-g-*V ^ Si^l , o] 7^ JjL ~Aj 

-§-^4 &^># ^ aI^t ^^•§•^^-(250)1- c] 3L^& ^ aI^ , £ ^ 

*HH*1 £ ufo^ 7l 7] ( 4oo)^ *cfl 7>^*V ^a} 71 7l, afl-i. sig PDA(Personal Digital 
Assistants), ^ ^1 (Palm-Top PC), ^ tt^I (Handheld PC), PCS(Personal 

Communication Service)^, -il-^-S-Ccellular phone), IMT-2000 &lk7] f AS ^ 9X 

4. 

<56> t£*V > ifj-igofl n^-s ^h].^ 71 71 (400)0)1 Cf-g, 5>1 «- 7l7l# *}-8-*}^ ?A 5. 7> 

o} ^o. 71 71 Sfo] ufl ol Ei ^"HO-g- ojE^lol^Jf (260)# 4 itt 

sa4. 
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<57> «AjJr ^ S-lr(lOO)^ ^l^lS^-Ei f>}^ oj^-o] ^^Al-g-^ ^#*} 7 1 

^1^-^(150), ^ ^-7) aji^h.( 150)1- ^M^TiM- ^ «.( 150)2,-^ Ei <ys^ ^Sfl-tlit ^ 4] 
SIS ^^s}^ #^*l-fe- 4fl*1 ^^-^-(170)1- i^W. 

<58> °J^(210)^r -7i3fl=, iaf 2fl= ^-«H ^fif 71JL, *v#^f ^ 

^Xfl- oJ^*>7l ^ ^22Ai, A>-g-7>^ oj^«. (210 )l. ^d) £tJ >Qj 7 | 7 ] S 
nfl *d^3L ^A$\ AS-, #3*. ^2. ZLS]jl 7l^# A}-g-*V ^ <&°v\, #*1 

S. Af-g-^- Ofl Af-g^o} Aj* = o. oia*V ^r: olcf. 

< 59 > c]^^ei]ol «-(220)fe- ^A7\ ^7># s}-^ oil f%7)^, «a] 

2. ^ .£.!-( 100)5. JfEi ^£ ^>^7f^ ^Sfl^ljr Oil Ol Er| 1- sj-^oj) c]^#Eflol *Vcf. 
<60> ^2.51-^(230)^1^ ^S^JLl tflolE^-i-ol ^2*1, Al-g-^o] a] 

<ei> ^°oMH^-(240)^ 7171(400)^1 #*fl ^H*>°1, ^-S-^Hl «aijt ^ 

2^(100)-§r Aj^AjSl cf-g- ^Tj- ^ 2.^(300)^- ^^=1 Aj^Ai^i- 

<62> °A]^A]tL ( 250)^ ^22, ^ *j §7}f ^A]^7l 3*22, ^Hd^] ^^ V 7l 

<63> < HEl^ol^«-(260)^ 2^ 7l7H ^4=^ «2]«. 7l7l2.^Ei Dfl o] § ol 3j o] # ^ 

°<MM -¥-(240)2. #^*>^c-ll, av 7 ] ^Ajjr 4=^ 2.1- (100)^1 S.w>«a 7] 7} 3^ 51^-ofl #z|-5)fe 
>M4!Jl ^ 2l-( 100)2, ^-Ei oj^^ A>-g- 7 >o] ^afl^jr^-g. ^o o v^ol«.(240)2 #3 
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*}tt ^-a- W. °1 °fl, ^^H^^O)^ «^]Jl ^ 100)^4 RS232C^f -f- 

2-1 ^°fl 1*1-2)- Cf<£$ XCSS#°1 A]-g-^ - ojcf. 

<64> S. 3# #2:*}^ <#7l «^]Jl ^ S-t-UOOH tflS}<*| *M1 *1 ^tb^f. 

<65> £ 3*. £ 2 ofl ^Ml^JJL ^ S^(IOO)^ i-flJf ^£3*1, 3°ll w> 

9\- zj-o] ^ 2-1: (100)^8: ^1 ^l^lS-f-B^ 3T>l4 0^0] A^jAl^s. ^^}7) 

^>H-¥-(i50), ^ #71 (150)^- ^i<H^7m ^i^^-d50)s^-Ei ^^l^l^l- 4 

A Jils #^Kr ^l<H-¥-(i70)» i^^. 

<67> -g- ^HHH^T A>-g-*]-°] iS efli Aj-Efll- ^ 3 *>7l ^§1] A>-g-^>0) A]^ SJf ^ 

^ ^i^ij: s-^doo)^ ^^-¥-(150)^ ^<>fl cflt!- ^#^1-^ ^ 3 

# ^^-¥-(110), 3i]Jf £r£<Hl nfl*V ^^1^111 ^#*}^ 3i]«- ^1^«-(120), ^ 3Z)«- ^ *J- 

°1] ^I^IJl-I- 3#*Hr 3X)Jf x^j- 130)1- i^W. 

<68> ^A]ofloj] olo]A^ AJHV ^lA-]if-(110)^ Al^. tq-^ofl o]*l ^ 7 ]2] ^Sj-ofl tcf 

€■ M-ir^l ^-^^l-fe PPGCPhoto-electric pulse PlethysmoGraph) ^M-^UlDl- S. 
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#*rfe 3M uj-^^rH , 2il ^£ ^H^(120)tt ^£ <£sHl •Ll-g-^cr) T^J-^oj ^2)-^}^ 
3H nj.^ n]Jf -g-£( s kin temperature ; SKT)# ^f^r^r °1 i^i ( thermi stor )4 ^ SKT 
^1^-^(121)1- wfav^^cf. a*!, ^1^(130)^ sqjfofl ^ 

^^O.S ^#*Rr ^ ^ ol ^3]- oi^S]^ ol-g-^cx] ^JfoflA^ «)]#5Ll^ #2) °§ 

3)-^- x^Vo] i£sHr^ ^^*>^ EDA(electrodermal Activity) ^1^1^(131)* 5Lf 

*rfe «r#^*H, A oM EDA 4H-¥- tfl>y ^7} ^(Galvanic skin resistance ; 

GSR)-g; ^^Hfr GSR ^l^i^l- S^Rr ^JE 7>^cf. 

<69> Mj-Tgo] ti}HJ-*l*l o^^Aj^d] AjaV ^Ui-^UIO), 3X] «- Aflx^a- 

(120), ^ s}JjL 2^ ^^-(130)fe zj-z* ^Bi^Rr €33^(112, 122, 

132)£}- ^E^s} ^^ai^ # ^-SHr ^^-(113, 123, 133)1- S^-i}. 
<70> *v^ ( A o v 7 j aja^w. (150)1- ^-*H zj#£ ^^ll^lSl-^ ^ ^ *r 

<71> B.^ Aj. 7 l sxjtL ^ ^Ai«.(130)<Hl olO^A^ ^Va] # Af-g-x)-^ ^ « ^*J-(R h )^ ^ 

^ ^ ili^- EDA ^dHJf (131H1 xj^-^. A>-g-^cfl, u)^ ^sflo] Ag/AgCl 

J±^r tfl^^l ^J^l-cf^ *d^r-8: -g-*>^ 2l« 7.nvsKR h )£. 7H<y 

°fl "4^ 5U°H ^^r7> nfl-f AjefTll M^n^ g-^^o] oicf. ofl^. ^ , £ 4 ofl £ 

A l£ 7 E Vo] A5-}^ Aj-aj-^- ig^ofl 3] «-7}- ?13:*H ^ ^ ^%V( Rh )o] 1.5 M ffi ~ 2.0 Mfi A r 

^i^^l- £S= ^«\] B?}±= Sgj-fcofl 3| «- 7 > 7> ?>ofA^ 0.5 MQ - 

1.0 
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cflS. al°j^ ^.£.3. 1- ^ &7l nfl-g-ofl ^ 2:7]^. #7)HH A>^-^ofl a}-a ^ o] 3gjl 

<72> o}§ «]sH, -M-ilJ: ^ 2.1-(100)^ ^^(170)^ EDA ^l^i -?-( 131)S.-¥- &i ^ 

#-¥-(133)» 7]^ #?m ^SKVqHI 4^ ^--¥-(133)3 o)^-^( G ain)# #4: ^ 7 }a] 

(170)2] iL^ofl cfl<?H d 7>M1*1 ^^tlcf. 

<73> £ 5^1 «H4 EDA ^H^-(13lHH i, ^-g-^V^ ^ *1*<M: 

R h , ^-¥-(133)^ alH*Hr 7>^^%V^- Ro)e}JL *}^, *]H-¥-( 170)3. °J ^ 3 TT 

# o J-3KV 0 )£t ^-§-^1- ^ ^ 5Z4. 

<74> F 0 = ( R h +R) * /= ( R h * /)+(* * /) 



<75> 



<7t.i> o 

K 0 =O.5+O.5* Ji 



<77> nf^H, V 0 oc R o] o)ofl nj-E-1- ^-j ^H«-(i70)51 °J ^ £l ^ #«y-&(V 0 )€- 

(133)3 *fl<H*Rr 7f^^%V(R)o] ^ij. ti)^1^7jlofl &7l nfl^-ofl 7}<£^ tg-(R)3 ^ 

#41*1 ^^HVqH JL HVcfls 7>^^%V(R)^ ^-g; ^7}A]7l£ ^<y-^(V 0 )°l ^7> 

<78> oie^ ^e]^ oi -g-*V°i ^H^f (170)^ ^SHVoH ^cfl ^7)1 

o] ^o. 7 ^x^ 0 V(R)o] ^ ^a]^, a, (133)3 °1^-3M- ^-^1^ ^-a-SJtCVo)-^ # 

70-14 



1020020061582 %% °^\- 2003/9/9 

^) -7)^ <y?m ^ o h v ^(V 0 )°1 ^ *V31 °]*}9l 7V^^^-(R)s] ^ 7 H 

^, ^, ^#^-(133)21 ol^-g- ^7>Al^ ^d°J-^(V 0 )# #7>Al?Jcf. 
<79> o)9± ^cH«-(170)^ A>-g-^ig ^} £_%6\] ^ ^M- JjL ( 1 33 ) ofl ^ # ^ ^ 

° H V ?KV 0 )^ Sli M ^<y- ojAj- ^Tjl 0)^5. o.^!^ - olo.^ o]s o]^H A>-§- 

*}-0} ^A^A o V E fl ^5j. 7 ]. tlVojig ^^Al^^. ^a^- ^ ol^ 

<80> a. ^Al^oflX^ Al~g-*>°] ^t}7] ^ *1 til-§-<y Aj H> *|| £ ^ ^ 

^^sf^^oV ) o]s. ^)A]jr - s>M- 5E^r ^ 7fl -I^Rr %5L 

<8i> cfA] £ 3-g- ^^a]s S-l-(lOO)^ 4H^(150)^r ^7}2] ^ 

^ ^ 9X^ ^1*1 y <M: €-S-^r 41*11 ^^l- ^*Kr 4H^(140)« 

7}Al7]^ _fi_°]oj sqjELS, °I^HH ^^-*1 -fM^Hfr 3^ Td^-i- -fM^dl Dflo- 

<83> afl*l># ^A-l w-(140)^ A>-g-^o^ A}*]] ^ofl ^i^-ofl fHl^V Hff-*lff"t- l-Bj^ZL 

°1 #<y-fr ^l^l ^^l- ^s}^ ^1^^-(14D1- i^-ef 
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1B^^-(143)# ^1 2^HM 144 *lw] ci cf-g- ^ 

^(170)3. ^^<4. 

*> S^C^l^l^ S^, fat-free tissue)^ f-H-*>i $M afl-g-ofl ( ^ ^-g- 5.^-^ 

^ 72%~73%) ^711- -f-Sj-71 *M°V, *1«<J- ^«-§- ^-R-*W o> 7] nfl^^ £3 i ^ 

7> ^<£o_ S £H ^711- ^el^l ol-g-^o^ sflvflo] x-i^v-i- ^*}:el €^5} 

^d7l 7-1^ 71^5. ^l7lyv#^- 711 y o v ^°l^. 

<85> ^^Ali a.^ 2.1- (100)^: ^CJl^ S^°l ^slf-g- ££t ^ ^ 

5-1 ^ ^^tHl, o]t\ ^Ajjr ^ 2.^(100)^1 ^ ^^ofl tfl*H 2 6 tfl^l 2 8^8r 

<86> c q o. ^. ^Vt^cHl ^ 2.*}^ 7l7l«l ^^AHl^. U}&l-u£ 2^1 Jl, 2 7^ 2 6^1 2^1 

=1 2«>^ 7l 7l chi ^ 2^01 Aj-Efl^ ,4^.^ 2^01^ f £8^^ ^-^o)l 

4§ 7171-1- A8*ft4\3L& ^*Rr 74^- ^^^>7l 2^ol4. 

<87> a o V 7 1 ^*|)A]Jr 4=^ 2-^(100)^ ^cH^l ^*ti 2Wf°J 717H1 a}-<g;oj 7 f^*V ^ 

eH2 ^^£l^r 5l<^l wf^^Hl, ^11- 1:^ £ 6 * £ 7i 2^=1 uf<4 ^ 2wf°J 7l 7]» 

-r-g-% v ^ ^^7i* 7H^ 9]}o}+ ^EflS. ^€ ^ 

<88> a^a) jr ^ 2-i-(100)^- Tllo]^ ^Ell2 ^-^*V Tj-f f ^lAjjr ^ 2^(100)^1 ?d 

*fl3°l sjj^o. £H p^ 7 ] y)^ ufl-g-s]^ |^o S <5}ji ^Jf^ ^l^#eflol «-(220)7f 

4 1 ^2^- 7fl ^1 h}^*}^. TiMi ^EH2 ^€ ^^l^lS ^ 2f;(100Hl 2tJ> 
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°A 7] 711- ^s}^, o]Ei3flol^«-( 260)1- -f-*M ^ £t( 100)4 aa]-^ 7}7}7} 

*d 7l^o.S ^^1^1^ S-^(100)°l 2. 4^ 7l7l^ ^l^o.S <J^tf. 

^th ^^JL ^ S-t-(lOO)^- 15.3] tgEfl^. SL*}<£ 7l 7H1 ^"i^ 

oo> £ 7 ^ £ 8°H aj^ais ^ s.i-(iooH £ 

E-lf-gr ££f ^ $l5Ll=- PPG ^l^^-(lll)^ ^>-g-7>7> £Hf^ 7] 71(400)1- *\<&^>\] 4*1 *\ 
53 # *11 3*1 ^7>^ol ^#£1^ <H*H1 ^^I^Iji, SKT ^H^-(121)fe ^*1 £7}^ 
°1 $1*H ^l^H, EDA 431^(131)^ PPG ^l^-^-(lll) ^ SKT ^(121)3) u>S. 

Ol-Sfl, ^, S-yfo^ 7 1 7K 400)1- 7>^iB^7ll 4*1 ^32 # 3*1 ^7>^ €rpf<2]- ^^1 £&^r 

sa°H 27H^i 3^ ai-(ioo)^ ^^°il q-°1*l 27flsi ^-^-^ ^*il^l 

JL ^ 2.-^(100)^ ^i^ofl €^lt£S.^, 2.«}°J 7171(400)1- s>^l^>^^r *H 27fl # 

H.wl-'y 7171(400)1- ^ ^tff^Hl S}:n. ^4 27fl £tfl^ £ 

4 ^7>St(oill s.^ ^S4- ^l)ofl ^a^S.^- ?A°] 

<91> 4^1, A l-§-7>7l- S.«>«a 71 71(400)1 4*1*}^ ^^O.S.£ ^7V^ £^ ^y>^ol PPG 

43H-T-U1D, SKT ^-^(121), EDA ^*Wl31) , ^ ^1^-^(141)^1 *r 

«fl^ ^-§-7f7> S.Hf^ 7l7l (400)1- *}<£^7fl 4*l*Kr "S^* #*ll 

<92> cfAl tr 21 %1-S^l-^ , 7i7 0 v ^ 2.1: (300)^8: «*]J: ^ S.^(100)S^-Ei 

^*)1A1S cflolE^fif *}&7}9] -tl^I^^ofl 71^*1-^ Al~g-*}S1 ^AiAj. E fl ^ Aj^Aj-E^ «-^^ 7] 

3J°~S*1. £. 91- t^5fol TjTj- s.^(300)o11 tfl*]-^ ^ 7>x^l§l ^^tbcf. 
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<93> c 9^ c 2 ofl o^o]a] ^7 G V ^-ej s^(300)£) vfl^ ^££>H, £ 9^1 S.*]& y}-sf £ 

°1 #3 3-^(300)^ ^ 5.-&C 100)5.-?- El ^VdS: cflolE^sq- 

nfl5L^^-(230)ofl Af-g-^>o| Ai^^^ofl 7l^s>c^ ^A^ o > Efl ^ a]^a o v^§ £-A^Kr ^ 

<94> ^^Aj-Efl «^«. (350 )^ Aj-g-xj-O] A]^ S «-Ei =§^£ 'M^l^ S-^-i- £ 

^^^S all 2002-3868 JlO'^&I ^1?J -E.^t^-|- ^-*V Aj~g-*} ^ o}ai 

<95> ^A-jAj.^ «A^a.(3 50) ^ ^AlJ: ^ JL -( 10Q)S _ h. e1 ^^Al^L-i-^ ^-g- £ 

^ £^(310), ^ £^ ^-(310)^1 Ai Aj-g-Af°) 5gAj.Al XjA-^ L}-E}- 

^ ^-^^rlr^a] Aj-oji- #^(320), ^ ^-Avo.(32 0 )ofl^ ^fl^l ji^^s-o] ^o]f 

-g-A^<*j ^ A ^A o >E]]§ ^-^JT. A^A^ ^oflAi Ajl«S| Aj A^ Aj- ^ ofl ufl *V A^iSf Efl ^ 

^l^r^ %^$*}^ SVM -fry (Support Vector Machine Unit; 330)# i^-*!^. 
<96> ^ «Aj«. (310) ^ ppG ti>o>s.oj AlaKg. ^^^fjL Ajyv^ jl^s.^ ^ 

t^ffe ^ -§-^(311), EDA ^JLl- 3] «- a]c s.A^ (skin resistance response ; 

SCR)^f ^-^^l-fr ^#^f^ SCR ^-^^-(315), ^ SKT ^fl:^ SKT^f 

^-<8&#(^r, SKT^l sg^-&(Mean) ^ ^<M(Max))* SKT Mean/Max 31^(318)1- i 
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<97> AlMV ^^(311)^ PPG ^Jl* ^H"*^ Alavo. Alal- ^#Jf (312), ^ 

^l^(Det)^ iSjEB^ -g-^SKr i^BBj -£--^(313), ^ 3#£ ^ ^lJl(Det)^ ^ 
SKMean) S§ ^*r3K standard deviation ; Std)-g- ^r^r Mean/Std 31^(314)1 If^ 
cf. nsjjl, SCR §-^^-(315)^ EDA ^1^1- ^M-s-a} S cr^ SCR 3 #-¥-(316), ^ SCR 

a 71 (amplitude) ^4 ^ sWEiff 31^}^ SCR 31^(317)-!- S^c}-. 

<98> £ io^ a]«v A]Jro} ^ofl Af-g-^ ppg j±<^fe- £^ol ji, c n o. c 

9o11 £A]£ ^#Jf (312)^ ^.g. £^o]cf. 

<99> s 11 ofl wf4 £ ^^l ^ 3 #^(312)^ «HH.sfli ^1(340), *fl 

^ €3(341). 7>a];-^(342), ^ ^(Matched Filter ; 343), ^ ^ ^sWzero 
clipper ; 344)1- 5L*rtrCf. 

:100> ^S-Sfli 3^(340)^ PPG ^JL7> °g^Sl^ PPG ^Jrofl ^fl ^ ^ tfl « °) ^ 

#tr^f. ^3j1, €3(341)fe wH^sfli £ ^^-ofl ^fl^Kr i^ol^^ ^flTl^cf. 

7RV^-(342)^r SH-El^i €3*8 ^4-^1 nfl^ol €3^4^ 3*fl^r°l, = sgtfrQ ^J-} 

°fl #*flSKr ^l* ^tr3. 7R>Jf(342)l- -f-^fl ^Sfl^ ^ €3*8 ^4 Afc^ ^ol^ 3)^- 
€3(343)3. PPG 7}7)JL °X±r IM,^ ^J>(^r, ^ *JJl)«- W 

€3(343)1 -f-*ll aijt^ ^s. #33(344)1- -f-*ll afl.5. #3^ Tl^l ^ 

<dJL(Det).3.>H #^€3. ^7lA^ ; ^f- €3(343)3 3333^r sg£_X\ <£t\]o)^ ^ ^ 
91*%. °13- ^ ^^-t- 7>*lfe ^ ^#-¥-(312)^1 3*}^, £ 10°H ppg ^liL^Ml s}- 

tlS £3£ w.«.oi aiuv A]^(Det)^-^1 ^#£3. 
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<ioi> £ 12^r £ ll°fl ^ 3#-¥-(312Hl 2]«H ^^fl^l Aj«v Ajjr (DeOS-^Ei ^ 

s}-#(heart rate variability ; HRV)^ AlTflKtime series)-!: ^SVfe 4^-=r Ji^^rfe 
4. 

<102> c 12 1- #££^1-^, PPG 1200)7} ^-s.^ ^-f , o]^- SJ-t^fl 12104 ^ ^ 

o] n\^o) U>E}u|-7fl 214. PPG ^151^ ^S^S 12104 fif q-Ej-lflfet-fl , o] 

li^ 2)<» ^S-<?1 Rsf, R# f^AS 3HM1 ^^1*1 3)±& Q, S5L ^€ QRS 4 

<103> S_ l 2 o\)^ 1210^^ iA]^ 4^°^ Sj-Aj-^S £A]^ Al Hi j- Aljro} J} ^ a. a. 

0} r 34^01 5)n}, o] Jf«-o] £ Hofl ajhv £#-^-(312 HI filtfl ^#£)<H PPG Al^o) 

R-R s>^(1230)€- >4&f^7ll o] r-r 2^ (1230 Hi >g^- t^Hj (moving 

average interpolat ion)-§: ^1 ^ 1250^-S. ti}<4 aihv H^-g^HRV) <>) ^1 7^1 

Ktime series)°l °) s>f a] h v ^1 7^1^(1250)^- ^*>^ a o v ^-^ 1986^ 

R. D. Berger ^1 IEEE Trans. Biomed. Eng., vol. 33°fl a]b} »An efficient 

algorithm for spectral analysis of heart rate variability" -§H1 7fl a] c>| °icf. ol ^--g. 

Alt* ^Sl-^(HRV) Ajs^ iH^Aj^Tll/^-Iil^- AJ^ 7]1 ol %Aj^J£» 4^ ^ flfe 

<104> cfAl j£ 91- #2:3r>^ ( £ ii^l £ a15} a]hv ^#^-(312)0)1 ^sHa] aIhv Al^(Det) 

fe- £ 12*11 5.*]$. Hj-rto]) Aitq- ^^^(HRV)^ Al7fl<i5. ^ ^H 5 j -g-^«-(313) 

Dj Mean/St d 31^(314)^ °h 1; N€4. 



7; 



<105> ^^(313HH^r AlTflcgol) c|)8H Cfo o t^ *}-^o) 

AR(autoregressive) , MAGnoving average), ARMACautoregressi ve moving average) 
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AjTll^ 2-1* ^*>JL, <d^^l 33 5.^3.^3 A-gflesj-g- ARMAsel ° a v JlBl^-# AV-g- 

*H 4K V ^5}-#(HRV)S] i«]H^-§- oil- #n ^ ^iL*>Sl ^lS^r 4 a] 

31 <! S.'gSl ^ y o Vt ^, P. M. T. Broersen^l sl*fl 2000^, IEEE Transactions on 
instrumentation and measurement, vol. 49, no. 4, pp. 766-772°ll ^S^l £rxr, "Fact and 
fictions in spectral analysis"°fl #*H*] ^^^1^ oitf. 
<106> o}<% 7^ Alar ^Sj-^(HRV)^ ^5K- oj aj.^^ ^ ojo] o] *}o) £^HH ^ 

<107> £ x^o]] o]*V irf]B^ ^-^^-(313)^A^ Altai- ^sj-^-o) a^ee^ f%Mo\] °Xo]Aj t + 

£-°iH 24 a] t_H] o]s^ 7] aij:^ cflA o v_o S ^ 7 )^o] s)^c>|czi^(periodogram) y c v ^ 
tfl4l, ARMAsel ^JLE^* ^f-g-§>^ 50s *1*> ^°J:^ ^ *r^r-§- ^*fl ^ £ 

Sr^-(HRV)s] iljB^i ^^*r^r. ^Jf(3i3)ofl £)*fl ^HH^OH] 

<ios> tr^d, ^ 3 #-^-(312)5.^- n ^ £Sj-§-(HRV)3 ^1 ^ <M ^JL* ^>1"^] Mean/Std 31 

^(314)^, ^^Al a]31<1o]1 cfl^ ig^(Mean) * ^(Std)!- 3l^H °ll- ^HPf 1 

(320 Hi 7)1 ^>-g-^>^ ^i^H 31 *r J^^o.^ Ai^-tr4. 

<i09> olo^A^ £ gofl E A]^ s^i ^a) «-(3io)<Hl SCR -¥-(315)21 tfxfl ^ ri ^ 

<no> 5L 13£- ^--^(SCR)Sl ^#ofl Af-g-E)^ EDA Ajjro) -^.g. j^-^. s^olcf. 

£ 13°fl^ ^r-g-Af^^Ei EDA a]^^ 2 r ^(1600)^f, EDA Aljrcq 3 }.^( 160 o) ^ SCR^I If- 
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^#^1^ Jf^-ofl cfl*V S-cfl 4^(1610)01 51^ oit}. 1600 ^ 1610 5.*}$. 
SCR £-^(315H ^yl€ SCR ^#^-(316)^- 

<m> 5. 14^r £ 9^1 51^5} SCR ^#-¥-(316)^ ^-1: 31^^ S^^cf. 

<112> £ 141- EDA ^]2t 2^ SCR ^#^-(316)^, 

cf-gr^l- 2^ (down-sampler ; 345), v] (di f ferent iator ; 346), ^ ^*r*3 ^H-^a -frbi 
(smoothing convolution unit ; 347)^-5. ^^^l^T. 

<H3> d]-^!- &|(345)^ ojgjtg EDA ^Ist 10 vfl*l 12 7fls] cflojEiS cf^ nj-g. 

71(346)^ cf^r pIS-sJ-jl, ^^-s^ ^uj ( 34 7) o. 7^0] 7 |- 209J 

Bartlett *>-g-*H nfl*r ^if^ ^W^. SCR 3 

#^-(316H] ^*V^, EDA ^IJL^r oixj. SCR c-fl o] (di screte SCR data) ^e|)3. 

<H4> SCR 3 #-¥-(316)41 #1^€ SCR cflolE^ SCR £*l-¥-(315Hl SCR 7fl<+ 

¥-(317)^ °t]^£lcH, <a^Al^> ^o]-^ SCR «1 £.( number of SCR/time), SCR^l 3. 7} ( SCR 
amplitude), ^ SCR >M*KSCR rise time) ^SM-i: I^W. SCR 31 -*]-¥- (3 17 H 

sl«fl SCR ^ cflolEi-i-(^, SCR 1^3*151, SCRS] H7l, SCR *1# ^)^ ^ 9^1 

<iis> £L 9*11 Jj-^i ^-^^-(310)^ SKT Mean/Max 31<4-^(318H1 ^fr A cMl : t l 

<H6> £ 15fe ^ -&J£Sl ^5ff ^^H^t-fl A>^-£1^- SKT ^]Jl<^ «-g; 

H^oIjl, c 16-^ i 9<=H1 SKT Mean/Max 31 -£-¥- (318)^1 H<^^- ^.s.^ojcf. 
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<H7> £ 161- ^SV^, SKT Mean/Max 3l^-f(318)^ ^#£1(348)4 Mean/Max 31^7] 

(349)5. ^€4. SKT Mean/Max ^1^(318)^- £ 15<H1 44 ^ SKT *\3L%- ^41" 

4 ^71 100 7H ^514 cflol^s. 4£ 4£ ^#*8€ 31444 5g-&& 

(Mean_SKT) ^ 4 4 &(Max_SKT)-i- SKT4 ^ 444^.4 ^^*lcf. 

<iis> oVo))a^ u>2f ^o], £.3 ^AiJf (310)4 ^alsj aim]- ^^(311), SCR £-4^ 

(315) ^ SKT Mean/Max 44-^(318)71- A}~g-4sJfEi <g ^ 4 4^7]]4 a} jr -§-5.*^ a}-§- 

44 ^cHoiAiofl ^iL*l J^i^-g-g- ^#§>ji 4^, a o > 7 ) s^s.^. 44-^(320) ^ SVM 
-B-bi (330)4 £43-° ^ °J^£l4 4-§-44 ^a^I- 0I44 4^4. 

<H9> 44 5= 91 . ^^4, 44^(320)4^ 4-g-44 ^olAiofl 7 }^o] s]^ ^SiM-S*! 

4-§-44 ^4 44444 43.3 ^(Feature 1* - Feature 4') 4 4^44 5U4. 

4(320)^ ^ £-4-¥-(310)4 ^44 44 ^4Y-(311), SCR £4^(315), ^ SKT Mean/Max 
444(318)^44 <^4^ 4^7114 4=-^ (Feature 1 - Feature 4)4 a}-§-44 ^a}-^ 
4 4 4 4 44 -^4 ^(Feature 1' - Feature 4')44 44* ^44 4* SVM -fr4(330)JlS 
4#*r4. 

<120> SVM 4r4(330)^, 444(320)44 M4 *Hofl 4 A>-g-44 3^ 

4# 4^(training) ^ ^--fKclassi fy)4^ SVM ^-^-7] (Support Vector Machine Classifier ; 
332)4, SVM £"ff-4 ( 332)4 4 sfl 4^4 Tjjzf^ *1#*Hr 4 o] e^ 4 o) ^(334) , ^ SVM -g-ff-4 
(332)44 -£-=-5} 4^7fl4 4444 &l-^44 44 4^4 3113-8: 4"444 # 

4444 444(336)# i^44. 
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SVM ^^-7] (332)^^ ^^M. ^.a.^^ A>-g-£l^ sfl&l ^7l^, ^ll^AS 

Sfl^fe ^-1- s5L ^7} oi7ln_V s}^, 2000^, R. 0. Duda, P. E. Hart ^ 

D. G. Stocks Wiley°lH Pattern classification, 2nd ed.°fl*| ^^sj-jl 

Bayes' ^ ^Hl ^§fl^i ajaj^ ^-^-7] 7} 1 ^ &cf. 

^9] DflolB]6fl S]*r Bayes' ^ *H1 #-§-*Hr fl^-fr t^^S ^SRr « 

t!£-t- (Parzen window classifier), ^ ^H-l-(mul t i layer perceptron) ^S. 

Af-g-slji 014. ^1^, °l^f 7 ^ #efl^ S-fM-i-£: ^^(generalization) f^l 3. 

fecf. ^ ^^Hfe #71 a]- ^1^-g- *H^^>7l fe£ 

<£s^ SVM ^^-7l(332)# ^ o]ai^. °ltr ^b] S^MS*! A}-g-*>tf. 



SVM ^-^-71(332)^ ZL^A^ til^^alo] nH3g( ma p ping) o11 ol^flA^ 7}^- 

^-fr feU ^ SVM ^^-71(332)^, Vapnik^l -f-Tll^ ^ ©^(statistical learning 

theory)^ &7]3. ^1 ^ ^ H^s}- ^^(generalization per formance)-g- ^d^^M-I- 

#^-8: 7] a> 0.5. ^o} ^s}cf. zJ-£- ^ -g- 5}-^ SVM £-ff-7H] cfl *1 t±cf ^ 

Afl^- ^^-gr, 1999 Hi, V. Vapnik°fl ^*fl IEEE Transactions on neural network. Vol. 10, No. 
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5, pp. 988-999^1 it 3.$. "An overview of statistical learning theory" 7flA]s]o] 

51 17a ^ 51 17b^r £ 9<H1 £>M £ SVM §-ff7l (332)°J = ^41- iL<H^ 

°l^f. £ t^°ll S]tr SVM ^71(332)^, <g til^^^o] ^ s.^ ^ 

(feature space HH 3 n^^H tr°-5.*l , 51 17a ^ -E 17b°ll 51^1^1 y>sf z> 

cfA] £ 91- t^s}^ , SVM -^-7l(332)oll o]*fl ^Js} ^ *^o) ^a^S 
£-^f€ ^ #517} ^7}5L #3 €4. « #°i , ^H3l^(StressHl *fl 

^-^1^ ^a^ 0.3(5£tt 30%), ^#(SadH sH^Itt ^Itt 0.6(S^ 60%), nejji, ^ 
(Anger HI sH^Itt ^a^ O.KHr 10%) f-4 £©1 z| ^a^ 7j- £ 7> ^a>S S^cf. 

^cH^Efl ##^(336)^ SVM £-ff- 71(332)5.-^ #?*£l^r 4^7fl2l ^ofl tfl^t- 
^rl-^, 4^7fl£] ^A^Efl ^s.^cflA-1 iHell^i rfltr *l^rSf 

°1 *fl, c fl°)El y ll 0 li(334)oll^ ^.^^-s-ol oj^sq^- ^ <y^]£l^7Hl 

cH*V ^^cf. olssf £o_ cflolBlMfloli(334)oil cH^V c-flol^^ 73^0. SVM ^ff-7l 

(332)^1 *V^a1 ^*j£li ( oj^ SVM 71(332)^1 ^o) ^-q-^ sl^ cflo] E^tifl 01^(334)^ 
cfltr 7< )}a}£ ^sq*! ^tf. nJ-eH, cflolE^wfl 0^(334)^ 7 fl«v^|. oj^-oflAi ^^-tr 

J f L ^°l^, A f^-41- ^*fl 7H«#ol <£jg.>g ^ o]Al Aj^Eflofl^ cfl oj e] tifl 01^(334)71- *ll^-£|*l 

A oM SVM §-^-7l(332)oll ^A^oi^l^ 7 ]m i ^k, ^i£, ^J2_, 

^ f- ^ei 3*1#31SM"§- 5^3], ^ ^aHHIa^ ^av^ «-(336)l- -f-*H ^a] 
^1S7V £l^r ^Befl^<Hl dR> ^-Efl ^V-gr #^S}51^- f-o_ s *j 3-413 
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iSJli ^EflnKfr ^ , o|ofl cfltb 4€- -M^^lS-^i 7l#, 

<128> Ai^Aj-Efl «.^j=l (370) - ^1^1 w o v^- ^1^(371)^ i£f 741^(372)1- 3. 

Prtl 741^(371)^ ^31^^(140)1- a1*H 

£5^(230 HI *}-§-*>2l XI q-o] ^ ^-a- TjlAV^Ji Tfl^ 
SJl-fr q^^efloi «-(220)# ^sfl sj-igofl cl^#eflo] *Vcf. 

<129> 71^1 JL ^ff-^S} ^7>5L ^^o) ^^^7 nttHl-^7}. -7}. 

Sjn^ ^to] ^Tfl s^. A^jjj. uflHV^ ^7}^ tt)-a <*^o} ^ ^ ^o] 

Sl^o> ^^l, 1^ -f^H^ -fi-*^}^ CI] C>- 

°H1 % V S-e] 7)1^(372)^ £-§- ^ AjaV^ * ^1^1^* 7)^^. 

4€r iS.^ ^AVSl-JL ^ c]i^eflo)Jf( 2 20)« **fl s^ofl 

Eflo] ol nfl, ^.f *}^o] srj^ Ajwl-g-o. ^afl^jr =§=^ 100)^1 ^ ^3H Jf 

(110HH ^€ PPG ^IS-t O^*] ^ (3H)ofl^ Tg^ 

A]-g-*M, 31*1«<M:£: >MAijr ^ S.^(100)^) *H*1«J- ^31^^(140)^1^ 

^^^-a- ^, *ii*iim: 7fl^(37i)oii^ Tji^}^ ^^i^-i. a>^-*v 

<130> ol^, M. 2.«l-«y 7l7)# oj-g-^- ^-e] aj-^ofl cfl*}<*] S^-M- 

<131> £ 18^ ^-rgofl nf-g. s.a>o^ 7]7ll . o]^^ ^ 7o v ^ lo]^ *#£olcf. 
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<i32> ui^ f Aj-g-^7]- _E.u]-oj 7l7l(400)«^l>H ^IttI" ^^^^ £ 22(aHl £^1^ til- 

si- ^"°1 ^ 7 o v ^rSl oflo] sf^ol cl^^EflojJf (220)<^1 t^^MsHCSlO), °] #eJH1>H A >-§- 
*>tt 5. 22(bH .E*l€ w>s4- ^-©l 7>A]£l s^sj-o^^. ^^*Vcf(S20). 

<133> o] nfl f A>-g-^o] £ S s}o^l £^ ^ o. tr 22(cHl 5*13 u}-^ £oj A\^-t}S] o) M. , X\ 

<i34> zl cf-S-, ^l-8-^l-7l- ^eli ofluj^ ofl-^ AjEfl^. ^ o. £ 2 3(aHl ^°1 

^ 51-^1 S^l c^f-elM £H(S30-S40), °] #bJN>H a >-§-^>7> iS E | 
^ ^ ^IttI- £ 23(bHl ^-o] Aj^Aljr ^-8: & oVufl n|M*l7> 

sl-^oll cl^f-eflojsl^ s-aHI A^Aijr ^ 2.-^(100 H #^S}-=lc|-(S50~S60). 

<135> ZL cf-g-, A)-g-7}7> o>vfl ofl A] *H nj-^ S-W><y 7^1 (400)1" 4*1 «KH ^3*1^ *H ^"§- 

T^, «^3L ^ 2-#(100)# ^7}^ Ajxj- «V^ ( ^« 3X]«- 

9lS.^ 5. 23(bHl u>$l- £o] sj-igofl c^l^o] ^cf(S70). ©1 nfl , 3^*11^ M^lJL 

^ ^-i:* S*l*Hr Aj-Efl^-s. t^^eiH^ ^ 91^. 

<136> «A}Jr ^ 2f-(100)# -f-*M ^^l^lS-t^r ^ ^ # £. ^ ^ ^ 

^ofl rcfe]- Al~g-7}n>4 3gx>7> 3.71 nfl-g-ofl o| o}^ Aj-g-7,}^ ^A^Vsfl^ 

711 ^ ^ -f7> ^AJ^ ^5= olcf. OH- o^j-cr} ^ 2,71 *1"8-*H ^ 

H^sffec-l)(S80), ^1*V aJ^aI^oi Aj-g-*}^ jt^ <e3l(S80Hl cfl^H 2 191- % v 

Cl 7f^l§l Ait^*V4. 
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<137> ^^*V tr 4 £ 5 oil #Qs) Qo] t a^aI^t 4^ Sl-(IOO)^: -§-*H n 

<i38> ^-Ai, ^^ais. ai-(ioo)^ ^ ^^«.(i30)s^-Ei ^^juvoH 

^ ^°J-^(V th ) °1#<?]*1» afl5L*V°i «^!JL ^ £^(100H) Af-g^ a]^17> ^#£]^^r 
^^M ^oj-^-o.^ v)^ ^5.^4(230 HI *1#3<H 5a ^ aV^-^^cf. 

<139> A>-g-*}<3] A]^7> Aj- Efl5 _ ^£ 7J o. ? ^, V 0 > V th 9l 3*. ^°« V ^(V 0 ) 

°i ^ *mi *d<y-(v cutoff _ min ) « &n ^«y-(v cutoff _ max ) °i*>*i*i-i- *ih*h, ^, 

Vcutoffjnin ^ V 0 < V cutoff _ max <?1*1«- *flH*M ^ «- ^*J-^ofl clo^ A>^-^ofl tt}-^ ^ 
^A^l» ^^cf(S82). 

<140> Al-g-7-Hl ^ J±3°l ^i^tj-ul 3* , ^, V cutoff _ min < V 0 < V cutoff _ max 

°1 ^ 3*. ^^(Vo)^ ^tfl *M1 ^i o ^(V cut0ff _ max ) olAj-oi^^ *flH*H(S83), 

^tfl *>7ll ^«a-(V cut offj,ax) ^-f^^ 7m^^-(R)3l ^ #^A] ^ ^4(133)0, 0 ] 

^-&-g- ^Al7jcf(S84). 

<141> njot 013^ ^oj- S jt(V 0 )ol 3^ *l7)l ^^"(Vcutoffj.ax) °>Yi ^-f^fe 3 

^SKVqH ^db *M1 ^ o «KV cul0ff _ min ) ol^olxll- aflH*H(S85), $?fl 
^(Vcutoffjnin) °1 *V^1 3^1^ *oKR) ^ ^ ^7>a] ^ ^4(133)^ ^-g- ^7} 

A lfH=KS86). 
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<142> Aj-g-T-j-rf i^Tfll- %Z}o\ ^ ^ H. (130) ^tL^ oj ^ ^ ^oj- 

&(Vo)£ *M) ^ ojAj- £|tfl ^ ^ov o.^^ + $iO.^, ©IS. 0j.5j.csj a]-g- n} 

^ ^ $^<>11 ^ ^^7> i^5l<H Al-g-^fo) ^A^Efl ^7} X\] Z$ 3. ^ € 

<143> A>-g-^>^ ^O] ^, ^-s] £^(300)^ *}-g-*>3 ^l^S.-^- 

Ei PPG -fclJL, EDA -ilJL, SKT ^IS. -§-3] ^Aijr-i. ^Ajsfo^ A>-g-^>o] ^A^Aj-Efl xq-ti-ofl 

^-8-^1^ ^-^7H2] ^#^-C4>(S90). 

<144> # 7 j S90 ^TJHH ^#£1^ Ji^^O.^ ppG ^JS^-^-Ei ^#5j AlaVAl^O] A^jES^ 

aiuVa]^^ *%^&/S.&#x\&, EDA ^IsS^-Ei SCR ^ sj-^DlEi-i-, nj SKT ^S^f 

^ SKT ^1JL£] ^M/a^^ s.o] oicf. 

°fl ^-f^l ^ A oM^ ^A^l- L^l^ ^^O.i?Aj Aj- 7 ] 7 )-ol ^3M-& ^Bj 

#^lAi AEeHAoii sj-^ij ^ ah^^H ^Sel)± ^s-j- efl*t# ?j)^cKS110). 
<M7> 31 a]. £ ^Eefl^ xl^sf £ 23(bH 5La]^ uj-oj. zj-o] a>^ a > 7 |- 3-0]^ ^ oi £ 

HH- ^7>*l-7iq- <H?1, ^?V, ^t_> cj-o^ aej)|a aVeii^ sj-^ ^r-E 31 A. 
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<148> *131, Aj-g-^1-7]- 5. 23(a)^ iB 21] — nflq^] nflo] s^o^ o] ^ ^ ofl ^ be 

^ iBElli ^iL nfl^-fr cfl*H c 20-I: %^}^ *£*$&^. 

<149> ^Befl^ nflq^ nflo] ^eefl^ o] ^ ^ nfl^i- ^eu^ £ 23(c) 

ch] wj-s]- ^-o] A Bi! j|A o}Bt ^i#eflols]^(si30~S140), o) ^o\}a] A\ 

(S150-S160). iEJlli ^xgofl c^^lojs} ^eflofl^, A>-g-^7> ^ ^xHl tfl<jV 3. 

■31B1- ^ems] a^lBt 5}-^°fl c^^l-eflol ?lc}(S170~S180). 

23(dHl «>sf ^°1 ^Befl^cH] cfl^ sf^cHj c] o] (S190-S200) . 

<151> igj-igofl o^*]- ^AH^Efl ^ «o V ^-&, ^"S^H 24*1 ^ o]Ei^ 7j A]i| tflAj-O.^. 

^ 7l^s] 3X]el^ peri odogr am) ^ tti*J ARMAsel ^JL^^g- *].-§-§} a} 50i£ ^£.2) 

a^V -M^IJL-I- ^t«H ^tb^. ^U 1 "^ #<eH 5a°HS. 

Sr J±o)i=. SVM ^711- A]-§-*>^ ^*Vc4>. Al^V A>-g-7s>^ 

<152> cJ-Al 5L 18-g: ^^f^, ^>-g-^fn nflo] Sj-^H o] E ufl u) nfl^ 

^fi ^-f °ti^r £ 24(aH] £A]s} y>sf cfol^E n flq^ u\] o] g^o] s^ofl r^l^H 

£cKS210). 

<153> o] AjEflofl^ Af-g-^7]- sfl^l^ ^ ofl-^tl- ^*}^ 51 24(bH) 5LAl^ u|-$|- ^-o] ^1^1 

xlHj- AjiA-]tL( 140)7]- %Aj5|.^nf(S220~S230). 
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<154> A}-§-*}7} nflAl^oll 44 7 1 7 1(400)1- 44 4 Jl =§^44 tt^-g- ^3^, 

4 u o v ^1^-^(140)1- -f-4^ n-g-^V^ ^l^L-fEi °J2HS1^1- #^4^, 44 oj^i 

4-g-44 ZL ^41- S]-o]^ ^ 5U5i^- 51 24(bH] -£.^4 44 7^o] ^c]) t^^efl 
o] 44(S240). ol ufl sj-^^ #3 -§:-§- i^lsfe 4^4-£ 4^€3l°lli ^ 

SU4. 

<i55> zi 4^-, °Jsi4^$;4 nfl £.s1^-(230)ofl ^444 ii^r 4-§-44 44, 4^, 4 

°1, ^^-g- 712:3. 444 444-i:(BodyFat %)# 31444 444 4*14-§r# £ 24(b)<^l £ 
44 44 ^ol 444 4^#£lH44( S 250~S260). °] ufl , 44 u o v -§:(BodyFat %)^ ^44 4 
*ll ^^^^^(R)^, 44(Height), ^(Weight), 4°l(Age), ^t(Sex)^ 4-g-<2l 

^44 14 4°i ^44. 

<156> FFM = a * Height 2 IR+b ^weight - c * Age +d*Sex + e 

[-^4^1 u weig^ 
<i57> aj-71 ^sj-Ai 10 fl 0^4 4 FFM (Fat Free Mass)^ 4 4^- *114 4 4#-°S, 4-§-4^1 44 

°J44^KR), 44(Height), 4#(Weight), 4°l(Age), 4^(SexH ^£14 4°f| 44 4 

si ^ S-KMultiple Regression Model )4 4^4°1 a, b, c, d 3)M 44^, 4^4 a> 
b, c, d SJr^l 44 4 4# 44 4 4#(FFM)°1 4#44. 
<158> M. ^HHIaIh 4-§"4^ 444 M. ^44 FFM4 ^-8- °J^-g- al*lTr 44, 4 

^, 44, 44 444^"* 31445344, 41: sHi 4-E- 4^#£ 444-§: 

4-8- ^ ^44. 
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<159> 51-53, 4°l°lH nfll^ Dl|ol Sl^H ^ ^Tf# ^i^l"^ £ 

24(cH 5LAlsl Hj-ssf 7^0) 2j-^ ±_s_e£ ^-g- ^ $ o>Ml ^1 ^1 7> sj-^ofl c]^5flol 5^ 
^AjcHl ^Alj: ^ 5L^(100)^ 4]^ 3# ^]^^-(110)2f ^1^» 0 > ^1^^-(140)7> 

(S270-S280). 

<160> zl cf-g- > oj-ifl ^H^Hl hJ-b}- £H}o^ 7)7l(400)» 3^1^ ^ A] ^-|- 

43 ^ 3# ^1^(110)1- -f-^H ^liM^i ppg ^Isil- ^^Kr 

e\+ ^ 4^1 ^ 43^ ^1^^(110)# Aj-g-7}-^ Alxfl^_«-Ei PPG 41^1- 

(S290). ol irfl, ppg 41^^ ^>^-^>7l- zl ^341- sJ-o]^ ^ 51^^- £ 24(cH] 

42]- 7 E Vo] S^ofl Cl^^Eflo] S\v^ t «AlJr ^jg ^Al^>^ -S-Efl^-S. tj^eflo]^ 

<161> nCfi, ^i/^S] AjyV A]Jr ^ Al^l Ol^ol^^. y-A^Ct] O-S. Xj/^O] Tg^. AJHV 

-§- ^ ^l^i^-i:* 3i4H^, ^ 43^-§r, ^i^ h o v #, 4i#, ^1 

*4°1. ^^-t- 7l2:S 4= ^3 ±3.^ 7jl4i*H 3)4t€ ^3 £ 

24(cH) yfsf ^-o] s^ofl c-l^#Eflol*Vc}(S300~S310). 

<162> ^-^^ ^ne£ ^Aj-o]] tflBfe] d TsHl^l ^^*>7>^, £-§^1 ttf-^ Z^L^ i£^A A}-g- 

^^]7l afl-g-ofl ^SJ-^ ±2.^ 7\)#*}7} ^^flAi^ ^S^Ml A f-§-^>^l 7l^cflA)-e£-g- ^ 

<163> HeiL,]-, Af^-^o] 7 ]^^ A |.^ ^S^Tfl #^^1-71 ^*1H^ Ji7t-o] ^Ul7l- 
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&<H1, <=>}^^: °l-°rS <y*M ^1 ^ <3^°fl 7l^*V 7]^^A>^o] ^*fl^J7 oj 71s 

*tif^°T ^SSl ^l^m H o^°l ^«V^ O.^. A>-g-£lJI 

<164> ZLEiL-K a o > 7 ] 7l2:CflA>^=o 1 *fl^* 7>*1 AfeJ-^- 7] f AS. ^>#€ fto] 7 ] 

<165> Ol^. ^r^oflA^ Sfl^ WJ- AflA^Jf( 140)1- -S-^H ^€ *!*ti 7)2: 

S. *)l*l«<J~§^g- ^-^i °1 ^^l^-ir-i- 71 is Al-g-7,>^ 7l^cflA>^ Tfl^feefl, ol<4 ^ zj- 
S.S1 i£f 7^1 ^^-^7)1^-^ 1996-52119^^1 id^H oi^n^ o^l tfl*! 

<166> *V^, ^>-g-7l-7l- 5L 24(a) Si cf°HS ^1^1 5}-^°^ ^°1<>1H ^e^^l^- a 

^ t^o^E ^ ^l^fr# ^1^*1 ^-fofl cfl^l-^ £ 21-i- %V S ^cxj ^.slcl-. 

<167> A>-g-7}7> CfololE Dflq^ nflo] Sf^ollA^ Cfol^E ol^ ^-e) nfl^S. AjEfl^ c 24(d) 

oil -£*1€ 4^- ^el nli#el)olsl^(S320-S330), °1 ^EfloflA^ a> 

-g-Af7V 7}Zt^r 7}^S. cfo]o^_E ol^ol sj-^ofl c^^eflol ^cf 

(S340-S350). 4°HE 2}-^oil cl^Ellol^ Aj-g^l- oJ*Hl y\*V 

Dfl B4 AjEM^Tg aJem^ 3 n|E f ^d\) v-]^z]\o) *lcl-(S360~S370). 

<168> 5E*!-, Al-g-71-7]- 4°HS nflu|^ nflo] sJ-TgoflA-l C^o^E >g t£ ofl^-i- ^eB^ c 

24(e) 6 )] u)-°4- ^-o] cfolo]Hofl c\\^V ^6\] t\^z]]o] tJ-t}(S380~S390) . 
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<i69> #7]^ ^-^^1 £«1- < I1 7] 71-1- ol-g-^>ig 3j£.A-|ofl <y^^.xl ^e 51 ]^ 

<i70> igj-tgo. tr^s} o_] ^a]c^)^- ^Vj7^ ^tgsl^o.q- o]^ dH^o] ^chi 

nj§]-cr) ^e^s] efl*i-i- *ll£L*Kr ofls. ^ej-^A^, £ ^ ^ 

z]}^ *\}3.1£ ^£ 5U^. Ai^tv 7l^^ jUl^^- 

<171> a o V 7 ]^ H ^ ^-o], -g- ^ofl tt}-5^ ^}-g-7|-^ S.W><^ 7l7l# Ol-g-*]-^ <d*fl 

aRI^ ^A^EflSf Al^Aj-^^ ^la«" ^ 5U-2..B.3., A] Tie] ^cfl 

<172> ^tgofl Ofa^ A>-g-^7> a}^^ 7 j 7 j = A>-g-^f^ f^fl 7>A] 

<173> c^V, Of 5Tg itij-o^ 7l 7l dl A>-g-7]-#^ 3. ^ ^. ^ - ol- 7 ] ^.g. w y}t} 

oi A^1ao| xflsfl- ££f ^ J5.5., Syj-o^ 7l7] afl^ ^ ^7]St[ 



70-34 



1020020061582 #^ <a}*}: 2003/9/9 

1] 

2- 7l«VSl 3# ^ 71^-i: 71 7). 

2] 

*fl 1%H1 sa<>H, A cM ^ 3.^, 

^ t^Rr ^H"¥-» 3# ^8-2-3. ^ M^Jl 7}*} 2] ^ 7l^# 

S.HV«a 7l 7l . 

[^t 2 -^ 3] 

Aj*j- HV^ofl cfl*l ^)a]Jt^- ^ ^# i^*}^ 3* ^Jl^. e> 

^l^lJL 71 alal &x!l 7l^# £W |.^ 7 ] 7 ] 
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[^^*o V 4] 

*fl 3%H1 Si<H^, A cM «v^.ofl tfl*l ^]A]jr^ PPG ^IJl^ ^-i- 48 

ntlZ- 7)*}2] TjTj- ^ 7 l^-§- S.*}<& 7)7). 
5] 

A) 2%H1 5^1, AJ-71 ^Jf^, 
[3^*8" 6] 

7ly_Vo] ^7j- ^-E) ^ 7)7). 
7] 

2*<M1 91°]*], ^7) ^]^±=, 

^ ^xflAl^ ^7 0 > ^-S] 7l^# S.Hl-<y 7}7l. 

8] 

*ll 7*oHl SZ^^, #71 ^ 7^ Q H1 tHtb «^J:^r EDA #3L<y 53 -i- ^ ^ 

71^1^1 TiTj- 2i el 7 l^-g- ^ s«l-^ 7pl . 
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93 

<L3. $7Q*l3L 71 tilS] ^ 3.*}<& 7)7). 

10] 

*fl 3%>, all 5*<h *tf 7^-, Hi^r *)1 9*j- # *1 *J-ofl a o v 7 ) ^lwv ^ ^a^, 

*8*Hf ^ ^7) ^E^£ ^^1^1311- f^*>£- 5L^Rr 3* ^3 *f 

^ 48*H4!3l 71 ^ ^ 71^-i: £a> o^ 7]7l 
11] 

^1 3*h 4 5%>, *fl 7*8-, Stt afl 9^- ^ <^ *1 %H1 a o v 7 ] aiuv xjUi 

2l-¥- ^JH^, 2]-?- *^ ^dH^f , ^ ^l«o V ^fl^fe, ^>-§-7>7> 71711- 3^1 ^ Ufl 

AV-g-^oi £o) 3_V}<£ 7 ] 7 ]6\) ^#£1^ <^H ^^1^ ^ a^jo S ^ -M^iJl 
^5] 7^-g- ^ £U}°^ 71 71 . 
12] 

2%H1 sa°1>H. -tf- 7l ^Ui ^H-^-fe- A o v 7l Aji^a.oil^ ^^Ai^o^iA^ Ai-g-^Hl 

71. 
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13] 

*\] l*oHl Sl 0 ^, Aj- 7 } Aj^AlJr ^ 7171c]) 3V£V 7>^*>7fl ^ € ^ # 

*>fe >M4]Ji 71 ti}^ 7J7J- ^e) 7^-g- £«}^ 7l7). 

14] 

*ll 13*<H1 5U°H, Aj-7] Ag^A]^ ^ j^o. ^Uj-oj 7l7ll- ^-g-^ ^ ol^ ig 
15] 

*fl 1%H] &<>H, AJ-7) 7d7 0 1- 2.^, 

*>S} *!*0iN|«- ^*Rr ^-AHtL^ i^-frf^ ^-g- ^JO^ Sj-^ 7l«V^ 

7 }^g- S.H]-«y 71 71. 

16] 

A oM ^ &^-M>H «AH^ 7J4^ Af^-7>o] ^A^AJ-Efl- ^^cfl S j - 

?Jr#^2-l *M« 7 D VAV« ; 
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17] 

^7} PPG «><5>*<^ ^#<5>JI #7l AjaV S^-g-.g- 

#7l EDA ^>o>-i-^ ^4 jl^s.^ ^ £ m. 

S^Hr *}^- -M^lJl 7)*} 9) 5}-^ £ti> o^ 7l7 j 

[^T^ 18] 

A o V 7l PPG ^>l-oi ^ ^1^1- ^t^Jl, ^7] 43^ V 43^" ^2}- 

^-i- E.v}<£ 7)7). 
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19] 

^7) PPG ^111 ^ cH<3°] a]^# ^#*Kr «H-EL^ 

<#7] «fl = 3fl^ ^*H1 ^*fl*H= lr.o]^l- *|)7lS}fe nfl c] o_V ; 

-S-71 «B-3fli ^E^ ^Sj-ofl Aj- 7 ] ^l^l^b ^Bi^ <^^# 1=1 *fl ^ , #7l ^ ^ 

Ei^ ^14 a}oH1 ^o]§ 7KB*-; 

A o v 7l ^ rfl*l ^<9*Hr £#*Rr 3J-g- ^ 

2. 71*1^ ^ 7l^# ^ 71 71. 

20] 

A oM Af-g^o] ^tftfl^ dl 7l$o] B}^ ^&°-5L*\ ^ 

°fl cflSr ^3M:# 3* -iHJilS «^1JL 7l«>^ ?d 7 o V ^Bl 71^^ £fe a 

71 71. 

[3^9- 21] 

16%H1 9X°]^\, A o V 7l SVM -B-^^r, 
EfljielS. g-ff-sl-^ SVM( Support Vector Machine) §-^-71; ^ 
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#7] SVM ^711- ^ ^7$2] ^A-l^-Efl ^-i-^ofl^ ^^A^Eflofl 

^ A]!^^ Efl^^ Tjl^V^H #^Hir ^^fl £^*Rr 

Sfe «^]JL ^e) 7)^-S- £M}^ 71 71. 

[^T 1 ^ 22] 

*fl 21%H1 SU 0 !^, Aj- 7 ] SVM 

^oM SVM ^711- ^$X\?) 7 ) ^K^flSl ^ tfl ol ^ #7l ^ ^ cfl °1 &| °fl 2]^ 

A oM SVM £-fM<2} 7JJ7|. # cflolElHflol^ c-l ^ f^O S ^ A§ 

[^^%1 23] 

^1 15* 0 H1 &M>H, ^"71 4J*fl#Efl «-Al 

^oM ^^1^]^ ^ £tt ^-^H ^1 a}-^}^ a]^- > u\ 

A o V 7l ^ -f-*H ^^^1 3Xj^ AlHVo. ^ zl)7-]*8-t-^ 7} 3=. 

^ 71^ TjTj- 7l^# a.«i-<a 7l 7l. 

24] 

A|-g-A>7l- ^Ml^iJL ^ 2-^°l ^T-ti]^ 2. H ><^ 7l 71 ofl A-l tJ 7j- ^ ^}^ff% *1 ^*Rr Cf 

711; 

A>-g.A>7l- 3M#Efl 4^-§- AjEfl^- 30. Aj- 7] j^o^ 7l7}6fl>H ^Ajjr ^ S^-o] $ 
^SJ-^I^ ClTj); 
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A cM ^^l^l^l-* ^l"8-^>^ ^^^Efl ^tloj] Af-g-^ Ji-^ft 

^#*1-^ #31; 

Til ^-^^1-^ *>oh of£> svm £~f?-ofl ^^i^-Efll- ^ 

1JL #31; £ 

^7l ^^-^ ZVZV^ ^ A ^ # -oflA^ #7} A}^ ^A-lofl ^-^^ ^-g- A^j-a} ^A^Efl 
x] -<4 Efl^^- Tfl^V^ ^ 3l^£ ^A^Efl Efl^-i- t^^H^R, #7ll«- 

^ ^SLsL s}^ SLy>«il 7l 7l# °l-g-1* 3# #3 y o V ^. 
25] 

^<H1 tfl^V ^^Jl* Sfsfb ^HJ 5}^ 2.W>^ 7]7ll- Ol-g-^l 7-J7J- 

[^T 1 ^- 261 

H«l-<|3 7l7l# ol-g-^- £7j- ^-Sl 
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27] 

^sofl cfltb «^l3L« i^Vfe 3# ^%°-S. t}±= 5L*}<£ 7]7l# ol-g-*V ^ 
28] 

*fl 27^1 &<H>M. ^-71 511 «- ££ofl cfl*l M^JL^b SKT 3# ^8-2-3. £}b 

S.ti>oj 7l7l# o^^v ^ ^ 

29] 

CH*V ^^Jl* £*^Rr ^J-g- ^ £H}<g 7l7l# o]-g-*V 

[3^8" 30] 

afl 29%H1 &<>H, ^-71 sjJjL x^Hl tfl*> «^15Ltt EDA ^Jl°J 53-8: ^9-2.3. Sl^ 

S0>0J 71711- o)%.*V 7J7J- ^ tij-^ . 

31] 



70-43 



1020020061582 <H*}: 2003/9/9 

32] 

33] 

*M1 sflt ^l^^^ll- aflH«M ^ ?M1 flit ^^°J ^-¥-^1 ^Hi^lfe # 
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